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Highway maintenance, especially pavement rehabilitation or resurfacing, requires 
lane closures. This work develops an integrated model to help highway agencies in 
developing traffic control plans for maintenance activities and in efficiently managing 
traffic around highway work zones. Thus, the objective of this study is to develop 
methods for optimizing work zone characteristics in order to minimize the combined total 
costs for highway agencies and users. Work zone models are developed for three cases: 
(1) a single maintained road with steady traffic inflows, (2) a single maintained road with 
time-dependent inflows, and (3) a road network with multiple detour paths, as well as 
plans for maintenance activities and managing traffic around highway work zones. 
For Case 1, with steady traffic inflows, four alternatives for two-lane highways 
and four alternatives for four-lane highways are proposed. Analytical solutions are found 
for optimized work zone lengths and diversion fractions based on minimizing the total 
cost. Guidelines for selecting the best alternative for different characteristics of traffic 
flows, road and maintenance processes are developed by deriving thresholds among 
alternatives. In Case 2, the models for two-lane highway and four-lane highway work 
zones for time-dependent inflows are developed. Two optimization methods, Powell’s 
and Simulated Annealing, are adapted for this problem and compared. In numerical tests, 
a Simulated Annealing algorithm yields better solutions using less computer time than 
Powell’s Method. In testing the reliability of Simulated Annealing, the statistical analysis 
for 50 replications of the cost minimization indicates that Simulated Annealing is very 
likely to find solutions that are very close in value to the global optimum. The SAUASD 
(Simulated Annealing for Uniform Alternatives with a Single Detour) algorithm is 
developed to find the best single alternative within a maintenance project. The SAMASD 
(Simulated Annealing for Mixed Alternatives with a Single Detour) algorithm is 
developed to search through possible mixed alternatives and diverted fractions in order to 
further minimize total cost. Thus, traffic management plans with uniform alternatives or 
mixed alternatives within a maintenance project are developed.
For Case 3, work zone optimization models for a road network with multiple 
detour paths and the SAMAMD (Simulated Annealing for Mixed Alternatives with 
Multiple Detour paths) algorithm are developed. For analyzing traffic diversion through 
multiple detour paths in a road network, the SAMAMD algorithm is used to optimize 
work zone lengths and schedule the resurfacing work. Analyses based on the CORSIM 
simulation are used not only to estimate delay cost, but also to evaluate the effectiveness 
of optimization models. A comparison of the results from optimization and simulation 
models indicates that they are consistent. The optimization models do significantly 
reduce total cost, including user cost and maintenance cost, compared to the total cost of 
the current resurfacing policy in Maryland.
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